A 10 centre calibration was performed after six years to determine the international sensitivity index (ISI) of rTF/95 relative to RBT/90, and to assess any international normalised ratio (INR) bias compared with the original multicentre calibration. After exclusion of one outlying centre, the follow up calibration gave a mean ISI for rTF/95 of 0.99, which although a small difference, is significantly greater than the mean ISI of 0.94 obtained previously. The change in ISI for international reference preparation (IRP) rTF/95 relative to RBT/90 would lead to a slight bias in INR for human compared with rabbit thromboplastins. At a theoretical INR of 3.0, the INR bias is 6.0%, and this is below the accepted 10% level of clinical relevance. Ongoing stability monitoring of World Health Organisation thromboplastin IRP is advised.
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T he World Health Organisation (WHO) prothrombin time (PT) standardisation scheme derives from a mathematical determination of the responsiveness of individual PT test systems. The manual PT results with a thromboplastin international reference preparation (IRP) are compared with the local PT system using orthogonal regression. 1 International sensitivity index (ISI) calibrations need to be species specific using the three different IRPs-that is, human (rTF/95, ISI 0.94), rabbit (RBT/90, ISI 1.0), and bovine (OBT/79, ISI 1.0).
''The WHO prothrombin time standardisation scheme derives from a mathematical determination of the responsiveness of individual prothrombin time test systems''
The rabbit and human preparations originally calibrated in 1991 2 and 1995, 3 respectively, are mainly used. No provision was made for their longterm stability monitoring. In a European Concerted Action on Anticoagulation (ECAA) study in 2001 reported by Poller et al, 4 both these IRPs were calibrated at 10 centres. The relation between the ISI of the IRP with results obtained in 1995, reported by Tripodi et al, 3 is examined in our present study to determine whether it has remained constant.
MATERIALS AND METHODS
Blood was drawn into 105 mmol/litre sodium citrate (Vacutainer; Becton Dickinson, Oxford, UK), centrifuged, and plasma transferred into plastic tubes; the tubes were capped at room temperature and the blood was tested within six hours.
The 10 ECAA centres calibrating rTF/95 used fresh citrated plasma from 20 normal controls and 60 patients according to the WHO protocol. Plasma from each subject was tested in parallel with rTF/95 and RBT/90.
1 Plasma samples were tested with the two IRPs in a fixed sequence provided to all centres. 5 All donors gave informed consent.
STATISTICAL ANALYSIS
The ISI for rTF/95 was derived against RBT/90, and the imprecision of the calibration line slope was expressed as a coefficient of variation (CV(b)), according to WHO guidelines. 1 Only the assumption that the mean log PT of normal controls lies on the calibration line derived from patients' PT values was assessed. 6 Between centre ISI variation was measured using CV (%). Outlying ISIs were detected by means of an algorithm. 2 3 A two sample t test was performed to compare the ISI of rTF/95 in the ECAA study with the mean ISI of the Tripodi et al study. 3 Between centre variations in the ISI for the two studies were compared (F test).
The prothrombin ratio (PR) for rTF/95, corresponding to a theoretical international normalised ratio (INR) of 3.0, was calculated with the mean ISI from the Tripodi et al calibration. 3 This PR was then used to calculate an INR with the mean ISI obtained in our present study, and the absolute percentage deviation from a theoretical INR of 3.0 was determined. Absolute INR deviation exceeding 10% was deemed clinically relevant. 4 7 RESULTS Tables 1 and 2 show the individual centre results for the 1995 Tripodi et al study, 3 and for the later ECAA study, respectively. In the later study, one centre gave an outlying ISI. After exclusion of this centre, the ECAA gave a mean ISI of 0.99, which is significantly different from the mean ISI of 0.94 obtained by Tripodi and colleagues 3 (95% confidence interval for difference in mean ISI, 0.01 to 0.09; two sample t test, p = 0.009).
The CV(b) of the calibration slope for the ECAA study ranged from 1.9% to 4.5% (mean CV(b), 3.0%). Six centres reported a CV(b) within the 3% limit set by the WHO guidelines. 1 For the Tripodi et al study, 3 the CV(b) ranged from 1.8% to 4.0% (mean CV(b), 2.8%). Thirteen centres reported a CV(b) below 3%. A PR of 3.2 gave a theoretical INR of 3.0 with the mean ISI of 0.94 in the original Tripodi et al report. 3 After exclusion of the outlying centre, this PR gave an INR of 3.2 with the mean ISI of 0.99 from the ECAA study (6.0% difference from a theoretical INR of 3.0).
DISCUSSION
It is reassuring that no gross change has occurred in the ISI relation between the two main WHO reference thromboplastins over the six year interval between the two calibrations.
A small change in the ISI for rTF/95 relative to RBT/90, similar to the change seen in our present calibration was noted in a report in 2002, 8 but was not significant. The trend to a slightly greater ISI for rTF/95 relative to RBT/90 reported here would lead to a small INR bias between thromboplastins calibrated with these IRPs. However, the INR bias at INR 3.0 is 6%, which is not greater than the accepted 10% level of clinical relevance.
The average INR of the patients in the first study was slightly greater than in the second, but there was no significant correlation between local ISI and mean INR. This suggests that any differences in ISI were not caused by different mean patient INR values, and is in agreement with the mean log PT of normals lying on the line derived only from the patients' PT.
''It is reassuring that no gross change has occurred in the international sensitivity index relation between the two main WHO reference thromboplastins'' Although there were differences in centres, technicians, patient and normal samples, and collection tubes between the two multicentre calibrations, a change in the physical N is the total number of samples used in each calibration. CV(b) is the coefficient of variation of the calibration slope for healthy subjects plus patients. The mean INR for the patients' samples included in the calibration was calculated from RBT/90 and rTF/95 measurements. The bottom row gives the between centre CV of the ISI and slope of patients only line. CV, coefficient of variation; INR, international normalised ratio; ISI, international sensitivity index. 
